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(57)Abstract 

PROBLEM TO BE SOLVED: To stably enhance 
resolution in reverse face analysis, and to allow sure and 
easy analysis and evaluation for a semiconductor device 
of which the fineness progresses. 

SOLUTION: A desired portion in a reverse face 1b of a 
semiconductor substrate is worked to form a 
semiconductor hemisphere 1c in the semiconductor 
device wherein an integrated circuit is formed in a 
obverse 1a of the semiconductor substrate. Reverse 
face analysis of high resolution is conducted using the 
semiconductor hemisphere 1c as a solid immersion lens. 
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Z ir £r4f® £1" Slit**! 1 Xl± 2 cov ^ftA* — ^I^ISft 
X i $ nr V r i 1 1~ 5 If #>3 3 KE 

^ftiA^- oKEttw^ttiiSg. 
Itmm 6 J fifJE**l#2«oe#T*£ nib, 7>>o 
BfiE^cD-^SrR t Ufct ^co^-tXiS^^ 
te&IK^ffi^b, R/n WgilSlriauar— tUi->5;i 
Srittmti-5ii*^ 1 XI4 2 (O^m^ — DirfE^co^ 

S<^— gUSrjES-f J; 5 KAOX U 

^^KffiTb^^W^feJrJ;*?, ±Efli^(E]Sg<7?f¥<ffi 

£ff 5 j: o iz u ^ t z mm t t z> *m&mw. <ow 

So 

Sic® Zm&-tZ> Z b £*HHl b-T 5I8#J£ 8 Kf£«£<^ 



*S«fca LT^aif -5 r. i: £4#® t -TSiS**! 8 irE 

mwyy $ -tt r. <t \z x 9 ±ie*^s« & w 

^ro-gB4r^-t-iWfi'J3ggi:, 
15 «**K:J:9**tt*K*ffi**«Lfc±-e. **** 

20 S««ffi*»b*i»flc3&KS:iau-CiNtflcS««BS:iUR 
1 6 ] flUIST 9W p« V h«*l4» 

25 ®m : ttft?&m&&<o&& t PMz&®z-&z>z t*m®.t 
m&&mztti,x . untzwmmmbRmmzMmmwLm. 

&iagL, f©«!fti^fftlgijgl©[51lcil^jp 
30 -tt-C*J< w i: Sr#« ti-SW*3fi 1 4 (CK^co^j*^ 
HwADX^H,, 

E. 

•t-i«AS»j*$nfcW»Jy-^S:iaiES-ar.5 r t J; 9 , 
40 *3W*3S« «r«*i"5 S:WiMU-C#3M*E»« 

-f 2) #^{*^g<75*DX^!£»r jsv >r . 
lWE***a««>aia5l-. BBWMy-yi'«rllWEBf*«l 

i 9 , mc^««|c£KSS«rAlX LTBA UfcUWEWB'J 

k>5Z b&mSLb-rztli#i£i 9 lrE«<734^(*:«gw 
50 ADX^fe. 
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©ffM«IWr«S, Xr/-t<o«5fiS:Jia"f"5»oJDX3gB 
I 0 0 0 3 ) 

[0 0 0 4] ceo J: 5*ftaiHlKoaj[WA¥W^fei: L 

S (Emi ss ion Mi croscqpe) ££ ^ O 
BIC (Optical Beam Induced • 
Current) ^ y /II^ b^S^EfiSr^ 

[0 0 0 5] Kffi«Wf«w«ffl*n-CV>SfS^3fettjK«^ 
[0 0 0 6] L2&*L««S^ ^S^O^t^K^li. -to 

0. 3//mtftotv^o-c, :^«^Wffltmi 

[0007] tr^^ 01 1 ir^-t-j: m&<om 
mmm^mx^ *m&m&mmi bzw-m^mmwm 

&gr®i a znm-tzm. *m>&mfamffi 1 bt^sjT 



[0 0 0 8] *;<Dfzfr. #^fitt*Mfc»*a s fc«S;h, 

So 

[00 0 9] »R*-C<Ofi[jKft^ta*Sr*iIffl Lfctai*^ 

10 Silt, ffigi/^iflcgi/yx 

[0 0 10] Lrt>U w*iS>£>^ffitt, ^"TSTS-^S 

[001 1] ^t, 4t^¥5 — l 5 7 7 0 l-g^SBK 

20 #S:@ftau^X<o— But Lt*Ifflt5ffe^E«Sn 
Tl^S 0 

[0012] Eli 2tc^fJ: »»i/yX2^)M 
$r¥^#S«^El a K-g-jb-tirfcE^ Wi/yX2 1 <7} 
a*tcj:9, kj*ffiBd5*«*J:Dag<*e>4v^J:5«- 

[0 0 13] flu, Cgq^I^i^T. Wbu-:/X2 l 

30 * 3 «U*4<49. H»»*BBp»^bi^-csi||8s 
[0 0 14] WbU>X2 1 <k¥*#g«SB5l b hco 

[0015] 

[*W)g»LJ:5i:t5Ra] - ^>«ai^I 1 co 

[0016] -^co^^ii. ^^S«a®T*oJS#ftr £ 
9 , WtoiAttlJ: 9 8BvM!£Blw«jR^tfns^ 
45 liaW*BBp»tJESf^SJtWLT/h$<*9. 

f#S d t ^TzfrXh So 

[0017] *2^raa.fttt. »ffidS5pja<c^8wta« 



- 3 - 



ftffl 2002-1 89000 



[ooi8] *<Dm&te, i &\zm&&&&& 

w£X-iRg#*8*LX. »«IIB*fiT-t-**:ftT-«>S B 
[0 0 19] #3*>HHjRrau ^«#«li:ni:Wo 

[0020] f^ISli, ^W#S«t¥fluvX^ 

{^a^^®l:^^oT 4 »JWl£U:<BAa*£ 0XAS* 
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[0 0 2 3] £tt«0>ttJMMitt, zcotgin <t <!: t> K# 
SHw«'J>U fHxtf, n = 3. 5 0'>!J3yW^.e = 

6 0ST-*«HBS— SiSi-S. A. = 1 . 1 Mm^*^ 
4§-g\ z = 1 4 0 n mtS*i(§l* 1/10 

[0024] bp^>. ^srffStttspiau^xioBrM 

140nmK±BttlTV^S^ AWft6 0ftfB 
Bg*eJ8i-55fe^S»fi«Jil/l OfiJLTKStSi-*, 

o#»i'vx**<0teiefc»sw tiiHjB-e*>5. 

|00 2 5]4fc, Appl. Phys. Lett. 5 
7, 2 6 1 5 (1 9 9 0) fcli, (31 3<^J:54, 3PLgS 

*au->X2 2fcJ:ixtf, ««K»2 3lc«*S*«0E 

[0 0 2 6] Lri>Ldd s &. 01 2 0SpdbU^X2 1 
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[00 3 2] - rx% SfrlE^^^rfbSBJi, WE^Ie] 
20 5 7t*(0***H*a^^Xi: LXfP 
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lE^«ffX«»ffi^>&. R/n^SSKISiaMfti"* 
«fc 5J-UXt>fiv\ 

[0035] r.<7>s-g\ S(rE*3«tto£ia« s 

30 wBM^vXi IT^fflt^o 

[00 3 6] *W*S«*ffilC«£/fc 

8«^»ff«Wf*tt»w*iv>x. ^W(ra*aHE4>9f£fl 

35 ioit, :o#ssii(j«i/yXi LTfiJ^t^r £ 

[0 0 3 7] Z<Dm^. flfrESff^figfftt. Witf, WE 

40 ft. m***atR<0«ffiXJ«B5^<OU-1f-^-^ 
>^X-S«i-5 LXt>&v \ 

[0 0 3 8] iO±5 4*«OT, lfflE*3«*»KSflB 

Lfca*»wJ;9 % *»»**S:aUTl»E*»«>*-fc 
45 iE«W>*»*»**DB*r«*i-6. 

[0 0 3 9] «ftE*W*»«»ffio3f««5fo*D 
Iflfcfc, WE*aHIB*c»LT«««)A»tPPADL, W 

^*£«^ilLX^£hii"*o 

50 [0 0 4 0] fe£i>ii. itiE^iSflcSmcogfSfiBFfoiD 
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[0 04 1] *fc, *«<£S«£TO'J-r5 
r 4 \Z X r> ±K¥**Sfi«:WFfi»J LX**ffIfi«ffi<0 

mm$&±.\^T ? * is ht577^/y h«*4 £*rl- 

^^ffi*ffi^^J*$nTl^^->^SSS4 

[0043] ::t, Bimt^pr«xmfttto»fr. * 
[0044] — * x miBMifttt^^^aiiEfrSiB-t-^ 

[0 0 4 5] ^S#£«*BdK, gf^fitffi*^^ 

<£>#>f K4 LTfflfflfS^iria^ T^^hLT 
i> <fcv\ 

[oo46] ro4#. n*»o>¥s»i. wmy—jw 

mfe\z iot^$n^TOS<h {51^ etc* -5 J: 5 tr 

[0047] nmm&mjE&mz&fg.-t-z>¥mk it 

[0 0 4 8] 

mm] *&wx~n. #*»3s« 

to^SK-to. M^»*a«*tBJw«*snfc*aiH]K^ 
[0049] B«iu^x«:«rtli-ft«Bftt, 

[0 0 5 0] $7c, «FSffi^^R?g(0»rffi^*tS:*-r-5 



[0 0 5 1 ] IP*> X WB^-^WBBBS: 

T\ a^«ffiOiDX^T^^) 0 
05 [0 0 5 2] ^ ^ 4 $m&<D&m^&X'& t) & A,fc4#£ 

[0 0 5 3] M«S:*lfflt 5 7 7^f ^ y jsv ^ 

20 *'£>^»$itS 0 

[00 541 fib, ^<T)W&, *^#XffiiC*fU W£§ 

tc. — ^^fpitw. — *^EBI«:W»»S-frT. F^M<7) 
[0 0 5 5] Rff^t^^-f K^Jfflt677^/>F^ 

<7>T\ roR^WrtKWBU^— ^&a?4 L&trC: 4"C\ 
[0 0 5 6] ^<7?J; K^?iJfflbfcT7-r^ ^ h 

35 S:Mlx.5w4dST#Sp 
[0 0 5 7] C^J:5lc N 

40 [00 5 8] $^>{w, ¥i«:S«tl*gl/>X^-B: 
[00 5 9] 

[00 6 0] 1 <0*KO»tt) H 1 Z> 4 . 

1 <Djllfi<7^flgtt, 1 (D^ffi 1 a 

so ttfl«*aaB<o-w*fiSi- ± 9 ir^stff^a i c tmfc 
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tf*l/3. 5f£Kft£^T\ 3. 5ffiFOX^MfiB4bi6SH 

[0 0 6 71 ^fc, 4*Wflc*J*l c^*ffi-CffltFfb*V^ 

**f> -e i £ttft£«r&£ J: 5 idRf+Sftfc 

[0 0 6 8] JEK, Htgl^^X l*m&*m 1 c) t 
tSwH^W, l*guyX c) 
i\ ftoT, (^ftr^i c ) Id:5ii5 

[oo69] (i2 (onmmm) H2 u 

[0 0 7 0] BI2^^-f»2<0|llteOJglBt. El £1*1 

[00 7 1 ] {it, B2C::*sv*t % c co^ 

^Sfcl c<0<fM>tt, aCSlR/n/: 
[0 0 7 2] :(7)J:94«i|l:^^T, **HfeW:**flc 



[0073] bp*>, ^^^^ i c ii. m^m 

[00 7 4] 09;ttf. *W#d5JBSf*3. 50-/>l3y 
m*X3. Sfe\Zti:Z><DX\ 1^12. 3«<OiS5>« 
[0 0 7 5] * fc % ^igfl^ifc i c ^©T'CO^Sf 9 

mxhz> 0 

[0 0 7 6] &\Z* ^3 (a) RZ/m3 (b) £/Hl* 
[0 0 7 7] *r, WBB***n»^«3 a**»rtSiXT 

(H^frT) KJ:0^ttK«*WIMrs (0 3 
(a) ) . 

[0 0 7 8] r©IS* % E«e«Sr**tUT, ¥BB<D 
«3 a C^ofcfift^^W 1 c (M 
30 3 (b) ) o 

[0 0 7 9] i£8H*4£3fc lc?r, HI 1 IC^-T X 0 4¥« 

#fSi/>X<bi-£^lr/£CT; /U3«>»3 a 0 

35 [0080] cmwg^xa 

Tf»J/H-r*»S\ )S^f^^uyX2^P$l:if 

40 -rs^wiftv^ 

[00 8 1] ^ot, Ugy-/U30i3 a tt^ft* 
HJ:9t8<«ritlT*3<rtt l 1 *»<o±»o*Sr« 

[0 0 8 2] 1^, *9^*gR(l, *S*SSl« 
[00 8 3] 1 c Sr«**S!B#jt u^Xi: 

50 ««f3$fi^>»ft^>X(75BBP*^, sin (tan 
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- 1 d/n) } ^t^ii *m±mmm^5- 

[00 8 4 ] OTitf, JBSf*n = 3. 5^)>|j3^i 
£\ sin {tan" 1 (l/n) } ^0. 275<t& 

[00 8 5 ] iWIi»gl/yX(Dt& 4 

^rMltt), cO/iiatr, R/n^S« 

[00 8 6] fiU Rli. **#ISlWfSOl/ 
(1 + 1/n) <g 1->!I3^ ttO. 7 8«) ± 

[0 0 8 7] S£oT, Wl^^flffflRSrSlXi-^H, W 

[00 88] 1 c <Dgc®d: x J(iac*fB^l 

[0 0 8 9] ^<7)J: 5KLTff2j£Lfc^#^3*l c 

[0 0 9 0] BP*>. dl. tt*<o«tff#fc 

[00 9 1] ^iw. H4-l2j8^#fiSLT > Jt«$^fc 
[0 0 9 2] H4^*3l^T, ^*ffS«lttaB5«ISrT 

[00 9 3] ^WftSffi 1 <o«ffi«±*^K«$ixfcW 



[00 9 4] ^^S, Wfiij^-zu 3 1 (DM 

f - y yfttommr- * xmm ts titcm 
[oo95] sffatt«xi«ois»^ SMgsssomia 

[00 9 6] m 5 iCjot^T, 1 («®1M^T 

15 6o ^^L/c^-^^ — i/S a I*. £;£ 

[0097] KBBBtt. **#t«io 

Sffifll±*irRl £ *ifcffl»J y — ^ 3 £>l£]ifc$A t . Sim 

[0 0 9 8] S»»7|i, ^^^f^l:J:oT, 

[oo99] 7 <dtx\ fc&mm<D&mmT&& 

WteitLW:Z*mi£m& 1 ^»ffi^e>*^*«*iwJ: 9 fife 
30 K$«, 7T-^5Srfffiij7-^30TI^!l)$ 

[oioo] fas»«HBo*ffi«?tff ^s^s*teB«a^. 
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[0102] fSi, roinxgei-cfcixii. WBU^^x-o 

[0 1 0 3] 0 4RU c H5(7>iOXKHJw*>V^tt, 77 
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